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(57)Abstract: 

PROBLEM TO BE SOLVED: To improve the 
productivity of an aligner by means of a liquid dipping 
system. 

SOLUTION: The aligner transfers a pattern of an 
original plate to a substrate dipped in a liquid supplied 
from a liquid supply unit by projecting the pattern 
upon the substrate through a projection optical 
system. The aligner comprises a first substrate stage 
which positions a substrate in a measuring area, a 
measuring unit which measures the information on 
the alignment and surface shape of a positioned 
substrate, and a second substrate stage which 
positions the substrate dipped in the liquid supplied 
from the liquid supply unit in an exposing area after 
the surface of the substrate is measured by means of the measuring unit. The aligner also 
comprises an exposure unit which transfers the pattern of the original plate to the 
substrate, and a control unit which causes the measuring unit and an exposure unit to 
respectively perform measurement and transfer. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** showg t he word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

It is the aligner which projects on the substrate dipped in the liquid to which the pattern of the 
original edition is supplied by the liquid supply means through projection optics, and is imprinted, 
The 1st substrate stage which positions a substrate in a measurement field, 

A measurement means to measure the alignment information about said positioned substrate, and the 
information about a field configuration, 

The 2nd substrate stage which dips the substrate to which measurement processing was carried out 
by said measurement means in said liquid supplied by said liquid supply means, and positions it in 
an exposure field, 

An exposure means to imprint the pattern of said original edition to said substrate based on the result 
by which measurement processing was carried out in said measurement field, 

The control means which makes juxtaposition perform measurement processing in said measurement 
means, and imprint processing in said exposure means, 
The aligner characterized by ****(ing). 
[Claim 2] 

A 1st conveyance means to convey the maintenance unit which holds said substrate on said 1st 
substrate stage in said measurement field, 

A 2nd conveyance means to convey the maintenance unit holding the substrate with which said 
measurement processing was carried out to said 2nd substrate stage located from said 1st substrate 
stage in said measurement field to said exposure field, 

A 3rd conveyance means to convey the maintenance unit holding the substrate with which imprint 
processing was carried out from said 2nd substrate stage in said exposure field* 
Furthermore, it has, 

Said control means is an aligner according to claim 1 characterized by controlling said the 1st thru/or 
3rd conveyance means, and making juxtaposition perform conveyance of the maintenance unit 
holding said substrate. 
[Claim 3] 

Said liquid supply means is an aligner according to claim 1 characterized by supplying a liquid to the 
maintenance unit holding said substrate positioned by the position, and dipping said substrate in the 
liquid concerned in case said 2nd conveyance means conveys the maintenance unit holding the 
substrate with which said measurement processing was carried out to said exposure field from said 
measurement field. 
[Claim 4] 

Said control means is conveyance of the maintenance unit which controls said liquid supply means 
and said 2nd conveyance means, and holds said substrate, and supply of said liquid, Aligner given in 
claim 1 characterized by controlling to complete in the conveyance time amount of the maintenance 
unit holding said substrate thru/or any 1 term of 3. 
[Claim 5] 

Said 1st substrate stage and said 2nd substrate stage can be moved respectively between said 
measurement fields and said exposure fields. 

When the 1st or 2nd substrate stage holding said substrate to which measurement processing was 
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carried out by said measurement means conveys said substrate from said measurement field to said 
exposure field, 

Said control means is an aligner according to claim 1 characterized by controlling said liquid supply 
means, making a liquid supply to the maintenance unit holding said substrate, and dipping said 
substrate in the liquid concerned. 
[Claim 6] 

The 1st chamber which holds said measurement field and an exposure field, 
It has further the 2nd chamber which holds a means to collect said liquids supplied to the 
maintenance unit holding the substrate with which said imprint processing was carried out, and a 
means to dry said substrate, 

Said 3rd conveyance means is an aligner according to claim 1 characterized by conveying the 
maintenance unit holding said substrate and supplying the substrate concerned in said 2nd chamber 
from said 2nd substrate stage in said exposure field in said 1st chamber. 
[Claim 7] 

Said liquid supply means, 

Liquid membrane means forming which a liquid is supplied [ means forming ] to the front face of 
said substrate from the 1st nozzle, and makes liquid membrane form in it, 
A recovery means to collect the liquids supplied by said 1st nozzle, 
The aligner according to claim 1 characterized by preparation ******. 
[Claim 8] 

Said 2nd substrate stage is an aligner according to claim 1 characterized by being immersed and 
moving the maintenance unit holding said substrate to the liquid tub prepared in said exposure field. 
[Claim 9] 

The device manufacture approach characterized by manufacturing a device using the aligner of a 
publication in claim 1 thru/or any 1 term of 8. 
[Claim 10] 

It projects on the substrate dipped in the liquid to which the pattern of the original edition is supplied 
by the liquid supply means through projection optics, and is the control approach of the aligner to 
imprint, 

The 1st positioning process which positions a substrate in a measurement field, 

The measurement process which measures the alignment information about said positioned substrate, 

and the information about a field configuration, 

The 2nd positioning process which dips the substrate with which measurement processing was 
carried out by said measurement process in said liquid supplied by said liquid supply means, and 
positions it in an exposure field, 

The .exposure process which imprints the pattern of said original edition to said substrate based on 
the result by which measurement processing was carried out in said measurement field, 
The control process which makes juxtaposition perform measurement processing in said 
measurement process, and imprint processing in said exposure process, 
The control approach of the aligner characterized by ****(ing). 
[Claim 11] 

The 1st conveyance process which conveys the maintenance unit which holds said substrate on said 
1st substrate stage in said measurement field, 

The 2nd conveyance process which conveys the maintenance unit holding the substrate with which 
said measurement processing was carried out to said 2nd substrate stage located from said 1st 
substrate stage in said measurement field to said exposure field, 

The 3rd conveyance process which conveys the maintenance unit holding the substrate with which 
imprint processing was carried out from said 2nd substrate stage in said exposure field, 
Furthermore, it has, 

Said control process is the control approach of the aligner according to claim 10 characterized by 
making juxtaposition perform conveyance of the maintenance unit holding said substrate. 
[Claim 12] 

Said control process is conveyance processing of said substrate and the provisioning process of said 
liquid, The control approach of the aligner according to claim 10 or 1 1 characterized by controlling 
to complete in the conveyance time amount of said substrate. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[Field of the Invention] 

[0001] 

This invention relates to the control approach of the aligner which can perform in juxtaposition 
alignment measurement and focal measurement in the aligner using the immersion method which 
dips a wafer in a liquid especially, and exposure processing about the control approach of of the 
aligner and aligner which project the original edition (reticle) pattern used in a semi-conductor 
production process on a silicon wafer, and imprint it, and an aligner. 
[Background of the Invention] 
[0002] 

In the production process of semiconductor devices which overly consist of detailed patterns, such as 
LSI or a VLSI, the contraction mold projection aligner which carries out contraction projection and 
imprints the pattern formed in the mask on the substrate with which it was applied to the 
sensitization agent is used. In connection with improvement in the accumulation consistency in a 
semiconductor device, the further detailed-ization of a pattern is required and the correspondence to 
detailed-izing of an aligner is ** practice ****** to development and coincidence of a resist process. 

[0003] 

As a means which raises the resolution of an aligner, the approach of shortening exposure 
wavelength and the approach of enlarging numerical aperture of projection optics are mentioned. In 
the case of the latter, the aligner of the immersion method which realizes numerical aperture 
equivalent to the refractive index (1 or more) of a liquid is proposed by making the layer of a liquid 
intervene between the substrate (for example, wafer) sides used as the last side of projection optics, 
and the candidate for exposure. About the aligner of the conventional immersion method, the 
immersion aligner which prepared a wafer conveyance means and **** is shown, for example in the 
patent reference 1 . Moreover, a wafer is put into an immersion cassette and the contents which 
convey a cassette are shown in the patent reference 2. 
[0004] 

Drawing 1 is drawing showing the rough structure of the aligner of the immersion method in the 
former. In this drawing, 101 is an illumination system unit and the interior of this illumination 
system unit is equipped with the exposure light source which emits exposure light. 102 is the reticle 
stage in which the reticle which is the original edition of an exposure pattern was carried. 103 is a 
contraction projection lens and carries out contraction projection of the exposure pattern of the 
original edition by the predetermined contraction exposure scale-factor ratio to a substrate (wafer). 

104 is a body of an aligner and supports a reticle stage 102 and contraction projection lens 103 
grade. 

[0005] 

105 is an exposure stage and is a stage for positioning by conveying wafer chuck 105C which held 
the wafer on exposure stage base 105B in the XY direction. 

[0006] 

106 is an alignment scope (microscope), measures the alignment mark on a wafer, and the reference 
mark for the alignment on wafer chuck 105C, and performs alignment measurement of the wafer 
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held at wafer chuck 105C. 107 is a focal scope and performs the field configuration of a wafer, and 
focal measurement of the direction of an optical axis. After alignment measurement and focal 
measurement are completed, it moves to the predetermined immersion location on exposure stage 
base 105B, and the above-mentioned exposure stage 105 positions wafer chuck 105C. 
[0007] 

1 13 is a wafer carrier robot which collects from wafer chuck 105C the wafers which supplied the 
wafer to wafer chuck 105C on the wafer stage 105 (wafer load), and exposure processing ended 
(wafer unload). 

[0008] 

1 14 is an immersion liquid tank, immersion liquid is stored in this tank, the recovery-under 
immersion drop unit 115 trickles immersion liquid into wafer chuck 105C positioned by the 
exposure stage 105 before exposure processing, and the recovery-under immersion drop unit 115 
collects immersion liquid from wafer chuck 105C after termination of exposure processing. 
[0009] 

Drawing 2 is a flow chart explaining the flow of processing of the aligner in drawing 1 . First, after 
loading a wafer in the exposure area for exposing (S21), alignment measurement and focal 
measurement are carried out (S22). The exposure stage 105 is positioned in the immersion location 
for moving the exposure stage 105 and receiving dropping of predetermined immersion liquid for 
wafer chuck 105C on a stage, after measurement of step S22 is completed. According to the 
completion of positioning, the recovery-under immersion drop unit 115 trickles immersion liquid 
(S23). 
[0010] 

Next, if dropping of immersion liquid is completed, the exposure stage 105 will move a stage 105 to 
an exposure location, and an aligner will start exposure processing according to the completion of 
migration of an exposure stage (S24). 
[0011] 

After exposure processing is completed, in order that the exposure stage 105 may discharge a wafer 
[ finishing / exposure processing ] (unloading), it moves to the location for discharging a wafer, and 
according to the completion of migration of the exposure stage 105, the wafer carrier robot 113 
grasps the wafer currently held on wafer chuck 105C, and discharges a wafer from the inside of 
exposure area (S25). (unloading) And after unloading is completed (S25), the recovery-under 
immersion drop unit 115 recovers the immersion liquid in wafer chuck 105C, and a wafer is dried 
(S26). 
[0012] 

Since a series of actuation about the processing in step S26 becomes the processing which carried 

out the serial from step S21 with the configuration by the aligner by the conventional dipping as 

explained above, the time amount which processing of one wafer takes in exposure area as a result as 

shown in drawing 3 serves as total of the processing time in step S21 - step S25. 

[Patent reference 1] JP,6- 124873, A 

[Patent reference 2] JP,6-168866,A 

[Description of the Invention] 

[Problem(s) to be Solved by the Invention] 

[0013] 

However, in the aligner by dipping in the former, under loading of a wafer, alignment measurement 
and focal measurement, migration in an immersion location, and an immersion drop, since a series of 
processings covering recovery and desiccation actuation of exposure processing, the unloading of a 
wafer, and immersion liquid were advanced serially, the technical problem that it becomes low 
compared with the usual aligner by the immersion method produces the throughput (productivity) of 
an aligner. 
[0014] 

This invention is made in view of the above-mentioned technical problem, and aims at raising the 
productivity of the aligner which applied the method by dipping. 
[Means for Solving the Problem] 
[0015] 
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In order to attain the above-mentioned purpose, the aligner which this invention requires is 

characterized by mainly having the following configurations. 

[0016] 

Namely, the aligner which projects on the substrate dipped in the liquid to which the pattern of the 
original edition is supplied by the liquid supply means through projection optics, and is imprinted, 
The 1st substrate stage which positions a substrate in a measurement field, 

A measurement means to measure the alignment information about said positioned substrate, and the 
information about a field configuration, 

The 2nd substrate stage which dips the substrate to which measurement processing was carried out 
by said measurement means in said liquid supplied by said liquid supply means, and positions it in 
an exposure field, 

An exposure means to imprint the pattern of said original edition to said substrate based on the result 

by which measurement processing was carried out in said measurement field, 

It is characterized by having the control means which makes juxtaposition perform measurement 

processing in said measurement means, and imprint processing in said exposure means. 

[0017] 

Or a 1st conveyance means to convey the maintenance unit which holds said substrate on said 1st 
substrate stage in said measurement field in the above-mentioned aligner, 

A 2nd conveyance means to convey the maintenance unit holding the substrate with which said 
measurement processing was carried out to said 2nd substrate stage located from said 1st substrate 
stage in said measurement field to said exposure field, 

A 3rd conveyance means to convey the maintenance unit holding the substrate with which imprint 
processing was carried out from said 2nd substrate stage in said exposure field, 
Furthermore, it has, 

Said control means is characterized by controlling said the 1st thru/or 3rd conveyance means, and 
making juxtaposition perform conveyance of the maintenance unit holding said substrate. 
[Effect of the Invention] 
[0018] 

The productivity of the aligner by the immersion method can be raised as effectiveness of this 
invention. 

[Best Mode of Carrying Out the Invention] 
[0019] 

The aligner of this invention is useful to all the exposure approaches and aligners with which the 
immersion method which makes a liquid intervene between a contraction projection lens and a 
substrate (for example, wafer) is applied, using ultraviolet radiation as for example, an exposure 
light. At such an aligner, the aligner which carries out the projection imprint of the original edition 
pattern in the condition of having made the substrate standing it still at a substrate, and the aligner 
which carries out scanning exposure of the original edition pattern by slit light at a substrate while 
carrying out the synchronous scan of a substrate and the original edition are contained, and it gets. 
[0020] 

Hereafter, the suitable operation gestalt of this invention is explained in instantiation. Drawing 4 A is 
drawing showing the configuration of the suitable operation gestalt of this invention roughly here, 
drawing 4 B is drawing showing the configuration of the carrier robot which performs unloading of 
the wafer which conveyance to exposure area from alignment measurement area, exposure, and 
exposure processing completed, and a stage under loading of a substrate (for example, wafer), 
alignment measurement, and an immersion drop, and drawing 4 C is a control-block Fig. for 
controlling a device. 
[0021] 

<The whole aligner structure> 

In drawing 4 A, the exposure area which performs exposure processing, and the alignment 
measurement area for performing dropping of alignment measurement and immersion liquid etc. are 
established in the aligner. The exposure stage 5 and the alignment stage 6 which carry the wafer set 
as the object of processing and position to a position drive in each area, and processing in each area 
can be performed to juxtaposition. 
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[0022] 

The focal measurement and alignment measurement in alignment measurement area are in a 
condition without immersion liquid, it performs as processing in atmospheric air, immersion liquid is 
dropped in conveyance of the wafer chuck from alignment measurement area to exposure area, and 
the wafer chuck which held immersion liquid in exposure area is conveyed. In exposure area, 
exposure processing between which immersion liquid was made to be placed between the wafers and 
projection optics which were laid on the wafer chuck is performed. It becomes possible by 
processing the processing in alignment measurement area, and the processing in exposure area to 
juxtaposition to realize exposure of the high immersion method of a throughput. 
[0023] 

Hereafter, the configuration of the aligner by the immersion method is explained, referring to a 
drawing. 1 is an illumination system unit and the interior of this illumination system unit is equipped 
with the exposure light source which emits exposure light. This illumination system unit masks 
exposure light so that the light irradiated from the exposure light source may not illuminate except 
the exposure pattern space on the original edition (henceforth a "reticle"), and it operates exposure 
light orthopedically, and it has the function which irradiates at a reticle the exposure light which 
operated orthopedically. The lighting control section 401 (drawing 4 C) controls the exposure light 
source, and carries out exposure control of the exposure light to predetermined timing. 
[0024] 

2 is the reticle stage in which the reticle which is the original edition of an exposure pattern was 
carried. 3 is a contraction projection lens and carries out contraction projection of the exposure 
pattern of the original edition by the predetermined contraction exposure scale-factor ratio to a 
substrate (for example, wafer). 4 is a body of an aligner and supports a reticle stage 2 and contraction 
projection lens 3 grade. 
[0025] 

<The device of a stage, control> 

5 is an exposure stage and positions a wafer in a predetermined exposure location in exposure area. 6 
is an alignment stage, and in order to measure the location of the wafer which wafer chuck 6C holds 
in alignment measurement area, it is a stage which positions in a predetermined measurement 
location. The two-dimensional location in XY flat surface of the exposure stage 5 and the alignment 
stage 6 is on real time by X bar mirror (18 16,: drawing 4 B), the Y bar mirror (19 17,: drawing 4 B), 
and the non-illustrated laser interferometer, respectively. It is measured. Based on this measurement 
value, the drive control section 402 (drawing 4 C) performs point-to-point control of the exposure 
stage 5 and the alignment stage 6. Moreover, location measurement is similarly performed about a 
reticle stage 2, and based on the result, the drive control section 402 positions a reticle stage 2, and 
performs control of a reticle stage 2 and the exposure stage 5. 
[0026] 

The drive control section 402 (drawing 4 C) not only controls the drive of a stage simple substance, 
but can perform drive control which synchronized between stages, further, communicates to the 
transfer-control section 403 and mutual, and performs control for realizing the drive of the stage 
which synchronized with the chuck carrier robot (11, 12, 13). 
[0027] 

For example, in case loading of the wafer held at the wafer chuck is carried out to alignment 
measurement area, the chuck carrier robot 11, and the alignment stage 6 and ** take a 
synchronization, and position the alignment stage 6 in a predetermined loading location, and in order 
to receive wafer chuck 6C by which loading is carried out newly from the chuck carrier robot 1 1, the 
drive control section 402 carries out point-to-point control of the alignment stage 6. Moreover, in 
order that the transfer-control section 403 may lay wafer chuck 6C in the alignment stage 6 by which 
point to point control was carried out, the transfer-control section 403 controls the chuck carrier 
robot 11. 
[0028] 

In case wafer chuck 6C is conveyed in exposure area from alignment measurement area, the drive 
control section 402 communicates to the transfer-control section 403 and mutual, and performs 
point-to-point control of the alignment stage 6 which synchronized with the motion of the chuck 
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carrier robot 12, and the exposure stage 5. The alignment stage 6 is positioned to a position, a wafer 
chuck is delivered to the chuck carrier robot 12, and the chuck carrier robot 12 conveys the wafer 
chuck, and lays a wafer chuck in the exposure stage 5 in exposure area. 
[0029] 

In case a wafer chuck is conveyed in exposure area from alignment measurement area, the transfer- 
control section 403 which controls the chuck carrier robot 12, and the immersion control section 404 
which controls dropping of immersion liquid communicate mutually, and each control section (403 
404) performs a motion of a chuck carrier robot and control for performing actuation for carrying out 
dropping impregnation of the immersion liquid synchronously. 
[0030] 

<Processing of alignment measurement area> 

The alignment about the wafer 20 held on the alignment stage 6 positioned in the predetermined 
measurement location in alignment measurement area is measured by the alignment scope 7 (for 
example, microscope) using the reference mark 14 prepared on wafer chuck 6C. 8 is a focal scope 
and performs measurement about the field configuration of a wafer 20 and the depth of focus of the 
direction of an optical axis (Z direction) which were held at wafer chuck 6C. The measurement 
control section 407 controls the measurement processing in alignment measurement area, the whole 
control section 405 is provided with these measurement results, and they are stored in memory 408. 
[0031] 

In the exposure stage 5 and the alignment stage 6 The driving gear for adjusting the location of the 
field inboard (the XY direction) of a wafer 20 and the include angle of the vertical direction (Z 
direction) is built in. The drive control section 402 which controls the memory exposure rear 
************ stage 5 t h e drive control section 402 With reference to the measurement result stored 
in memory, the location within the field of the exposure stage 5 (XY flat surface) and the include 
angle of the height direction (Z direction) can be adjusted so that the exposure field of a wafer 20 
may always agree with high precision in the focal plane of exposure light. 
[0032] 

<The device about immersion liquid, control> 

9 is an immersion liquid tank and immersion liquid is stored in this tank. The temperature controller 
412 for controlling the temperature of the feeding equipment 410 which sends out immersion liquid, 
the flow rate control unit 41 1 which controls the supply flow rate of a liquid, and the immersion 
liquid to store is contained in this tank, and these are controlled by the immersion control section 404 
(drawing 4 C). In order to secure an exposure fixed as a liquid for immersion to the wafer which is 
the exposed body, what has the few exposure absorption of light is desirable, and that to which 
degassing processing was performed beforehand is more more desirable still so that air bubbles may 
not intervene in liquid by dropping of immersion liquid. Moreover, it is this better ** to excel in 
quick-drying so that desiccation can be finished in a short time after termination of exposure 
processing. 

[0033] 

10 in drawing 4 A is a bottom unit of an immersion drop, and can supply immersion liquid from the 
immersion liquid tank 9 to a wafer chuck through the conveyance tubing 30. Dropping initiation and 
a dropping flow rate are controlled for the immersion liquid under control of the immersion control 
section 404, and in the immersion liquid tank 9 by feeding equipment 410 and the flow rate control 
unit 41 1. The immersion control section 404 communicates to the transfer-control section 403 and 
mutual, and controls dropping initiation and a dropping flow rate synchronizing with the conveyance 
actuation by the chuck carrier robot 12. 

[0034] 

The transfer-control section 403 generates the chuck carrier robots 12 orbit directly under the bottom 
unit 10 of an immersion drop, and performs point-to-point control for being filled up with the 
immersion liquid dropped from the bottom unit 10 of an immersion drop in a wafer chuck. 
Moreover, the transfer-control section 403 controls the chuck carrier robot 13, in order to convey the 
wafer chuck after all exposure processings of predetermined in exposure area are completed from the 
exposure stage 5 to reception and the immersion liquid recovery desiccation chamber 301 (see the 
drawing 4 E). 
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[0035] 

Under the present circumstances, the drive control section 402 which controls the exposure stage 5, 
and the transfer-control section 403 which controls the chuck carrier robot 13 communicate 
mutually, and is controlled to be able to perform positioning of a stage 5, and a drive of a carrier 
robot 13 synchronously. 
[0036] 

<Wafer chuck> 

Drawing 4 D is drawing showing roughly the cross-section configuration of wafer chuck 6C (5C), 
and has the concave configuration about XZ cross section. Wafer chuck 6C (5C) can be changed into 
the condition of having dipped the wafer 20, with the immersion liquid 409 by which is in the 
condition which held the wafer 20 on the substrate attachment component 408, and dropping 
impregnation was carried out, and can hold the wafer which is an exposed object. 
[0037] 

<Conveyance conveyance of a wafer chuck> 

Next, the chuck carrier robot for conveying a wafer in alignment measurement area and exposure 
area is explained. He is the chuck carrier robot which supplies wafer chuck 6C on which 1 1 put the 
wafer 20 in drawing 4 B to the alignment stage 6 in alignment measurement area (refer to drawing 4 
A). 12 is a chuck carrier robot located between alignment measurement area and exposure area (refer 
to drawing 4 A). Wafer chuck 6C which alignment measurement ended can be discharged from 
alignment measurement aria, and the wafer chuck filled up with immersion liquid in the conveyance 
path can be supplied to the exposure stage 5 in exposure area. Here, wafer chuck 5C in drawing 4 B 
is the wafer chuck supplied by the chuck carrier robot 12. 
[0038] 

In conveyance to exposure area from alignment measurement area, the chuck carrier robot 12 
positions wafer chuck 6C directly under the above-mentioned bottom unit 10 of an immersion drop, 
and the immersion control section 404 starts dropping of immersion liquid according to the 
completion of positioning. After dropping impregnation of immersion liquid is completed, the 
transfer-control section 403 drives the chuck carrier robot 12 again, and supplies the wafer chuck 
which filled immersion liquid to the exposure stage 5. 
[0039] 

13 is a chuck carrier robot which conveys wafer chuck 5C holding the wafer which exposure 
processing ended from exposure area to the immersion liquid recovery desiccation chamber 301. The 
chuck carrier robot (1 1, 12, 13) is constituted by the link mechanism (44a, 45a, 44b, 45b, 44c, 45c), 
and can move a chuck grasping device (41, 42, 43) in the advancing-side-by-side direction by 
controlling revolution of each link. Moreover, the chuck carrier robot (11, 12^ 13) has the non- 
illustrated vertical drive, can go up and drop a chuck grasping device (41, 42, 43) to a Z direction, 
and positioning for grasping the wafer chuck (5C, 6C) on a stage (5 6) can be performed. 
[0040] 

<Exposure processing> 

If wafer chuck 6C (hereafter referred to as "wafer chuck 5C" in exposure area.) is set to the exposure 
stage 5 in exposure area, the calibration of the illuminance of exposure light will be carried out to the 
illuminance sensor formed in wafer chuck 5C by 15 before exposure, and the exposure light 
amended by the calibration will be irradiated (1,401). While exposure light is illuminating the reticle 
(original edition), the reticle stage (original edition stage) 2 holding a reticle and the exposure stage 5 
holding a wafer (substrate) 20 operate synchronously, the whole exposure pattern on a reticle carries 
out image formation on a wafer 20 through this synchronization, and the resist applied to the front 
face of a wafer 20 exposes them. 
[0041] 

The exposure control section 406 (drawing 4 C) controls exposure processing according to the set-up 
exposure conditions, for example, wafer size, and conditions, such as the exposure time (exposure of 
exposure light). 
[0042] 

Moving the exposure stage 5 which exposure processing ended to the position under control of the 
drive control section 402, and on exposure stage base 5B, after [ of the exposure stage 5 ] in position, 
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the chuck carrier robot 13 grasps wafer chuck 5C, discharges wafer chuck 5C from exposure area, 
and conveys wafer chuck 5C to the immersion liquid recovery desiccation chamber 301 (drawing 4 
E). 

[0043] 

Although the above is the explanation which paid its attention to each device which constitutes an 
aligner next, the flow of the actuation in alignment measurement area and exposure area is explained 
using drawing 5 -7. 
[0044] 

< Operating-sequence > 

(g) is the chuck carrier robot (1 1, 12, 13) in the alignment measurement area and exposure area 
which are shown in XY flat surface at drawing 4 A, alignment stage base 6B and the alignment stage 
6, exposure stage base 5B, the exposure stage 5, and drawing showing the relation of the bottom unit 
10 of an immersion drop of operation from drawing 5 (a). 
[0045] 

First, in drawing 5 (a), the condition that wafer chuck 6C was set to the alignment stage 6 by the 
chuck carrier robot 1 1, and wafer chuck 5C was set to the exposure stage 5 by the chuck carrier robot 

12 can be shown, and each stage can start migration from a home position to juxtaposition, 
respectively for alignment measurement and exposure processing. Since exposure processing can be 
performed in the exposure area of another side during alignment measurement in the area of the 
method of one, it enables only the part which can arrange both processings in parallel and can 
perform them to aim at compaction of the processing time. 

[0046] 

In order to perform alignment measurement and focal measurement to the wafer 20-1 conveyed on 
the alignment stage 6 by drawing 5 (b), the drive control section 402 controls the alignment stage 6, 
and positions the alignment stage 6 in a predetermined measurement location, and alignment 
measurement and focal measurement are performed by the alignment scope 7 and the focal scope 8. 
Alignment measurement and focal measurement are performed without dropping immersion liquid 
in an alignment measurement field in the case of alignment measurement and focal measurement, 
since there are few refractive-index differences between a resist and immersion liquid and reflection 
factor differences of an immersion oil level and a resist side when there is immersion liquid and 
focal measurement detection becomes difficult. 
[0047] 

On the other hand, in exposure area, alignment measurement is completed, wafer chuck 5C at which 
immersion liquid was dropped is set to the exposure stage 5, a stage is moved to a predetermined 
exposure location one by one, the whole exposure pattern on a reticle carries out image formation on 
a wafer, and exposure processing which exposes the resist applied on the surface of the wafer is 
performed. The alignment measurement and exposure processing in drawing 5 (b) are the processing 
which can be stood in a row and performed. Each control section (401-404) and the whole control 
section 405 In order to perform this parallel processing, a chuck carrier robot (11, 12, 13), The 
movable timing of the alignment stage 6, the exposure stage 5, and the bottom unit 10 of an 
immersion drop is controlled. Without the wafer which is a processing object piling up in each area, 
each device section (5, 6, 10, 11, 12, 13 grades) is controlled so that processing of each area does not 
delay the processing in degree process. 
[0048] 

Next, drawing 5 (c) shows the condition that alignment measurement and exposure processing were 
completed, and in order that the drive control section 402 may collect wafer chucks [ finishing / 
processing ] (6C, 5C) with the chuck carrier robots 12 and 13, respectively, it moves the alignment 
stage 6 and the exposure stage 5 to a position. 
[0049] 

The chuck carrier robots 12 and 13 are each area, and drawing 5 (d) shows the condition of having 
grasped the wafer chucks 6C and 5C with which measurement processing and exposure processing 
were able to be managed. The chuck carrier robot 12 conveys wafer chuck 6C from this condition to 
the directly under location of the bottom unit 10 of an immersion drop, and the chuck carrier robot 

13 conveys wafer chuck 5C to the chamber 301 in the immersion liquid recovery from the exposure 
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area in an aligner, and desiccation area. 
[0050] 

At this time, the chuck carrier robot 1 1 is grasping wafer chuck 6e which carried the new wafer 20-3. 
The transfer-control section 403 can communicate with other control sections (401, 402, 404, 405), 
and can perform loading of the wafer (20-1, 20-2, 20-3) which synchronized with other drives (5 6), 
the bottom unit G f a ****** drop (10), and the exposure processing section (1 3,401), and unloading. 

[0051] 

<Dropping processing of immersion liquid> 

Here, the bottom of the immersion drop performed to wafer chuck 6C is explained in the condition in 

drawing 5 (e) using drawing 6 . 

[0052] 

The condition that immersion liquid is dropped to wafer chuck 6C by which drawing 6 (a) shows the 
condition that the chuck carrier robot 12 grasped wafer chuck 6C in the alignment measurement 
field, and moved drawing 6 (b) directly under the bottom unit 10 of an immersion drop is shown. 
The transfer-control section 403 and the immersion control section 404 which control positioning of 
the chuck carrier robot 12 can perform control which communicated mutually and synchronized with 
it. Based on the chuck carrier robot's 12 completion of positioning, the basis of predetermined 
control of flow and immersion liquid are fed (410 41 1), and immersion liquid is dropped at wafer 
chuck 6C from the bottom unit 10 of an immersion drop through the conveyance tubing 30. One or 
more immersion liquid is filled by the top face of a wafer 20-1 with the depth with a fixed refractive 
index. 
[0053] 

And as shown in drawing 6 (c), wafer chuck 6C into which immersion liquid was poured is 
conveyed by the chuck carrier robot 12 in exposure area, and is set on the exposure stage 5. 
[0054] 

It will be filled with immersion liquid by between the wafers 20-1 set as the last side of the 
contraction projection lens 3, and the exposure object on wafer chuck 6C (5C), as the height of a Z 
direction is controlled by positioning of the exposure stage 5 and wafer chuck 6C (it is equivalent to 
5C of drawing 4 A.) set on the exposure stage 5 is shown in drawing 6 (d). the method (former) non- 
according [ the resolution of the exposure method by dipping when the maximum incident angle of 
the beam of light which carries out image formation to a wafer assumes that it is equal by the 
approach by dipping and the approach by dipping, even if it uses the light source of the same 
wavelength ] to dipping — comparing — the refractive index (n> 1) of immersion liquid — double ~ it 
improves. This is equivalent to making numerical aperture (NA) of the conventional projection 
optics into a refractive index n, and according to exposure of an immersion method, it becomes 
possible to acquire the impossible resolution beyond NA>1 by the conventional method. 
[0055] 

Explanation is returned to drawing 5 (f) and wafer chuck 5C [ finishing / exposure processing ] is 
conveyed by the immersion liquid recovery desiccation chamber 301 with the chuck carrier robot 13 
from the exposure stage 5. Moreover, wafer chuck 6C at which immersion liquid was dropped is set 
to the exposure stage 5 by the chuck carrier robot 12 as an object for the next wafer exposure. 
Moreover, wafer chuck 6e which carried the new wafer 20-3 as an object for the next alignment 
measurement is set to the alignment stage 6 by the chuck carrier robot 1 1 . 
[0056] 

And in drawing 5 (g), if wafer chuck 6C at which immersion liquid was dropped is set to the 
exposure stage 5, the drive control section 402 will control the exposure stage 5, and will control 
migration and positioning of the exposure stage 5 for the exposure processing in exposure area. On 
the other hand, if wafer chuck 6e is set to the alignment stage 6, the drive control section 402 will 
control the alignment stage 6, and will newly control migration and positioning of the alignment 
stage 6 for the measurement processing in alignment measurement area. 
[0057] 

The above is the flow of processing in the case of performing alignment measurement and exposure 
processing in juxtaposition, and in order to compare a series of actuation of these processings with 
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the case ( drawing 2 , drawing 3 ) in the conventional example, if the timing chart which paid its 
attention to processing per a flow chart and wafer is illustrated, it will become like drawing 7 and 
drawing 8 . 
[0058] 

Drawing 7 is a flow chart which shows the flow of the actuation for performing exposure by dipping 
concerning this operation gestalt, and drawing 8 is drawing showing distribution of the processing 
time which each step in the flow chart of drawing 7 takes as a timing chart which paid its attention to 
processing per wafer. 
[0059] 

According to the aligner concerning this operation gestalt, as shown in drawing 7 , it becomes 
possible to shorten the time amount which processing takes by dividing the processing (S703) about 
alignment measurement and focal measurement, and the processing (S704) about exposure into two 
area, and processing to juxtaposition. In order to perform these two processings to juxtaposition, it is 
necessary to synchronize between processes (S710, S711, and S712, S713), and to perform 
conveyance of the wafer set as the object of processing, and a wafer chuck, and the conveyance 
device corresponding to parallelization of processing and its control are indispensable. In the case of 
this operation gestalt, by the control section (402, 403, 404) for synchronizing the exposure stage 5, 
the alignment stage 6, a chuck carrier robot (1 1, 12, 13), the bottom units 10 of an immersion drop, 
and those actuation The supplied wafer (S701) is held by the wafer chuck (6C) (S702). Alignment 
measurement and focal measurement are performed (S703). Under an immersion drop (S704), And 
exposure processing (S705) is performed, wafer chuck 5C holding the wafer 20 with which exposure 
processing ended is conveyed to the immersion liquid recovery desiccation chamber 301, immersion 
liquid is collected (S706), and wafers etc. are collected after desiccation (S707) (S708, S709). 
[0060] 

(Refer to drawing 7 for S701 and an S702:step number) in the timing chart of drawing 8 with the 
processing which supplies the N+lst unsettled wafers to alignment measurement area, The 
processing which conveys the Nth wafer with which measurement processing ended in exposure area 
from alignment measurement area (S71 1, S704, S712), It is processed by juxtaposition by the 
processing (S713) which conveys the N-lst wafers [ finishing / exposure processing ] from exposure 
area to the immersion liquid recovery desiccation chamber 301, and control of conveyance which 

sje ^ 3(e :f: sjc s(c ^g^J^ 

[0061] 

By aiming at the synchronization of the time amount which conveyance takes, it can prevent that a 

throughput is delayed according to the processing waiting state of degree process. 

[0062] 

Moreover, it is necessary to make measurement processing of a wafer of the N+lst sheet complete in 
the timing chart of drawing 8 within the time amount which exposes the Nth wafer. It is for 
preventing that delay of the processing in measurement down stream processing serves as a 
constraint, and the throughput of the process of exposure processing falls. 
[0063] 

Therefore, the whole equipment control section 405 generates the plan for on the whole controlling 
actuation of each control section (406 401-404, 407) with a flow chart as shown in drawing 9 A, and 
it performs control with each concrete control section so that this plan may be filled. When wafer 
size and exposure conditions, such as the exposure time (exposure of exposure light), are set up, in 
step S901 for example, the whole control section 405 The plan of operation required of each control 
section (406 401-404, 407) shown in drawing 4 C (It generates [ for example, ] carrying out time 
amount Tl for Processing A, and processing Processing B by time amount T2 etc. (S902)), and this 
is received. Each control section (406 401-404, 407) According to the plan of operation generated at 
step S902, the conditions (for example, setting conditions for positioning the acceleration which 
drives a stage, a moderation pattern, and a stage, in order to process Processing A by time amount Tl 
etc.) for performing concrete control are determined concretely. 
[0064] 

As shown in drawing 9 B, the whole control section 405 communicates with an information 
processor 905 through a network 900, it can receive as data and such processing of drawing 9 A can 
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also set up the concrete actuation pattern of the plan of an aligner of operation, or each control 
section. Moreover, in the production line which consists of two or more aligners (901-904), it may 
transmit from an information processor 905 by using the concrete actuation pattern of each control 
section in the plan of each aligner of operation, or each aligner as data, and you may set it as each 
aligner. 
[0065] 

According to the aligner using the immersion liquid concerning this operation gestalt, it becomes 
possible to perform alignment measurement and exposure processing to juxtaposition, and this 
configuration enables it to raise the three put of an aligner as explained above. 
[0066] 

Moreover, in the aligner concerning this operation gestalt, it becomes possible by arranging the 
bottom unit 10 of an immersion drop and feeding equipment 410, the flow rate control unit 41 1, and 
a temperature controller 412 to atmospheric environment other than the inside of exposure area to 
perform maintenance of the device about this immersion liquid etc. easily. 
[0067] 

<Modification 1> 

The modification 1 of a configuration of dipping the wafer 20 used as the candidate for exposure in 
immersion liquid is shown in drawing 10 . With the configuration (drawing 4 A: omit explanation 
about the component to which the same reference number as drawing 4 A is given) shown in the 
operation gestalt Although the configuration which is made to trickle immersion liquid into a wafer 
chuck from the bottom unit 10 of an immersion drop, and dips a wafer with immersion liquid was 
shown when conveying wafer chuck 6C in exposure area from alignment measurement area For 
example, ** is also good so that a seal is carried out for waterproofing of the migration section 
device of the exposure stage 5, and the immersion cistern 21 immersed in a wafer chuck may be 
formed in exposure area, it may change into the condition that a wafer chuck sinks into the 
immersion liquid of this immersion cistern 21 and a wafer may be dipped in immersion liquid. Under 
the present circumstances, the bottom unit 10 of an immersion drop is controlled by the immersion 
control section 404 to perform a liquid supplement of the immersion cistern 21. In this modification 
1, by preparing immersion liquid in exposure area beforehand, the need that immersion liquid is 
dropped for every wafer is lost, and it becomes possible to shorten the time amount which dropping 
of immersion liquid takes compared with an operation gestalt. 
[0068] 

<Modification 2> 

The modification 2 of a configuration of dipping the wafer 20 used as the candidate for exposure 
with immersion liquid is shown in drawing 1 1 . The immersion liquid feed pump 27 for supplying a 
wafer has connected immersion liquid to the immersion liquid tank 9, immersion liquid is supplied 
on the wafer set to exposure area from the immersion liquid supply nozzle 22 through the immersion 
liquid charging line 25, and you may make it form liquid membrane in a wafer front face. In this 
case, from the immersion liquid recovery nozzle 23, the supplied immersion liquid is recovered by 
the immersion liquid recovery pump 28 through the immersion liquid recovery piping 26, and is 
returned to the immersion liquid tank 9. 
[0069] 

In this modification 2, it becomes possible to shorten the time amount which takes the whole wafer 
at dipping to dip only the part set as the object of exposure with immersion liquid compared with the 
operation gestalt dipped with immersion liquid. 
[0070] 

<Modification 3> 

The modification 3 of a configuration of dipping the wafer 20 used as the candidate for exposure 
with immersion liquid is shown in drawing 12 . Although wafer chuck 6C was conveyed with the 
chuck carrier robot 12 and the wafer was supplied to exposure area in the above-mentioned 
modification 2, you may make it the exposure stage 50 and the alignment stage 60 move by turns 
between alignment measurement area and exposure area, as shown in drawing 12 . 
[0071] 

Although drawing 12 (a) has illustrated the thing of a configuration of that the modification 2 of 
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drawing 1 1 showed the configuration about supply and recovery of immersion liquid The 
configuration for moving a wafer chuck, the configuration for supplying immersion liquid, and the 
combination of ** are not what is limited to this. For example, in case the alignment stage 60 is 
moved to exposure area from alignment measurement area as shown in drawing 12 (b), you may 
make it immersion liquid dropped at wafer chuck 60C on the alignment stage 60 from the bottom 
unit 10 of an immersion drop. 
[0072] 

This modification is moving the alignment stage 60 and the exposure stage 50 holding a wafer chuck 
by turns between each area, and enables migration of the wafer chuck which served as transfer 
actuation of the chuck carrier robot 12. 
[0073] 

<Modification 4> 

In order that the temperature rise at the time of immersion liquid desiccation and the humidity rise by 
evaporation of immersion liquid may eliminate the effect affect the processing in alignment 
measurement area and exposure area as disturbance in an above-mentioned operation gestalt and 
modifications 1-3 It prepares in the temperature control chamber 29 as temperature tone ****** 
which had alignment measurement area and exposure area covered. Moreover, by preparing 
immersion liquid desiccation / recovery area in the immersion liquid recovery desiccation chamber 
301, and isolating with the temperature control chamber 29 The environment shall be managed so 
that the effect by the temperature at the time of immersion liquid recovery and desiccation and 
humidity rise may not affect the processing in alignment measurement area and exposure area as 
disturbance ( drawing 13 ). 
[0074] 

<Manufacture of a semiconductor device> 

Next, the manufacture process of a semiconductor device of having used the aligner mentioned 
above is explained. Drawing 14 is drawing showing the flow of the overall manufacture process of a 
semiconductor device. The circuit design of a semiconductor device is performed at step 1 (circuit 
design). At step 2 (exposure control data production), the exposure control data of an aligner is 
produced based on the designed circuit pattern. 
[0075] 

On the other hand, at step 3 (wafer manufacture), a wafer is manufactured using ingredients, such as 
silicon. Step 4 (wafer process) is called a last process, and forms an actual circuit on a wafer with a 
lithography technique using the mask and wafer which carried out [ above-mentioned ] preparation. 
The following step 5 (assembly) is called a back process, is a process semiconductor-chip-ized using 
the wafer produced by step 4, and includes assembly processes, such as an assembly process (dicing, 
bonding) and a packaging process (chip enclosure). At step 6 (inspection), the check test of the 
semiconductor device produced at step 5 of operation, an endurance test, etc. are inspected. A 
semiconductor device is completed through such a process and this is shipped (step 7). 
[0076] 

The wafer process of the above-mentioned step 4 has the following steps. The step which oxidizes 
the front face of a wafer, the CVD step which forms an insulator layer on a wafer front face, The 
electrode formation step which forms an electrode by vacuum evaporationo on a wafer, the ion 
implantation step which drives ion into a wafer, The resist processing step which applies a 
sensitization agent to a wafer, the exposure step which imprints a circuit pattern to the wafer after a 
resist processing step with the aligner which gave [ above-mentioned ] explanation, The 
development step which develops the wafer exposed at the exposure step, the etching step cutting off 
parts other than the resist image developed at the development step, the resist exfoliation step which 
removes the resist which etching ended and became unnecessary. By carrying out by repeating these 
steps, a circuit pattern is formed on a wafer multiplex. 
[Availability on industry] 
[0077] 

This invention is applicable to the aligner which used immersion liquid, control of the aligner, etc. 

[Brief Description of the Drawings] 

[0078] 
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[Drawing 1] It is drawing showing the rough structure of the aligner of the immersion method in the 
former. 

[Drawing 2] It is a flow chart explaining the flow of processing of the aligner in drawing 1 . 
[Drawing 3] It is drawing showing the time amount which processing of one wafer takes in the 
exposure area of the aligner of drawing 1 . 

[Drawing 4 A] It is drawing showing the configuration of the suitable operation gestalt of this 
invention roughly. 

[Drawing 4 B] It is drawing showing the configuration of the carrier robot which performs unloading 
of the wafer which conveyance to exposure area from alignment measurement area, exposure, and 
exposure processing completed, and a stage under loading of a substrate, alignment measurement, 
and an immersion drop. 

[Drawing 4 C] It is a control-block Fig. for controlling a device. 

[Drawing 4 D] It is drawing showing roughly the cross-section configuration of wafer chuck 6C 
(5C). 

[Drawing 4 E] It is drawing showing alignment measurement area, exposure area, and immersion 
liquid recovery / desiccation area. 

[Drawing 5] (g) is the chuck carrier robot in the alignment measurement area and exposure area 
which are shown in XY flat surface at drawing 4 A, alignment stage base 6B and the alignment stage 
6, exposure stage base 5B, the exposure stage 5, and drawing showing the relation of the bottom unit 
10 of an immersion drop of operation from (a). 

[Drawing 6] It is drawing explaining dropping processing of immersion liquid. 

[Drawing 7] It is the flow chart which shows the flow of the actuation for performing exposure by 

dipping concerning this operation gestalt. 

[Drawing 8] It is drawing showing distribution of the processing time which each step in the flow 
chart of drawing 7 takes as a timing chart which paid its attention to processing per wafer. 
[Drawing 9 A] It is a flow chart for explaining the processing about the decision of the plan of 
operation for controlling an aligner, and a pattern of operation. 

[Drawing 9 B] It is drawing explaining the configuration of the aligner linked to a network. 
[Drawing 10] It is drawing showing the modification 1 of a configuration of dipping the wafer 20 
used as the candidate for exposure in immersion liquid. 

[Drawing 11] It is drawing showing the modification 2 of a configuration of dipping the wafer 20 
used as the candidate for exposure in immersion liquid. 

[Drawing 12] It is drawing showing the modification 3 of a configuration of dipping the wafer 20 
used as the candidate for exposure in immersion liquid. 

[Drawing 13] It is drawing showing the example of a configuration of a temperature control chamber 
and an immersion liquid recovery desiccation chamber. 

[Drawing 14] It is drawing showing the flow of the overall manufacture process of a semiconductor 
device. 

[Description of Notations] 
[0079] 

1 : Illumination system unit 

2: Reticle stage 

3: Contraction projection lens 

4: The body of an aligner 

5: Exposure stage 

5C: Wafer chuck 

6: Alignment stage 

6C: Wafer chuck 

7: Alignment scope 

8: A focal scope 

9: Immersion liquid tank 

10: Bottom unit of an immersion drop 

1 1 : Chuck carrier robot 

12: Chuck carrier robot 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



8/16/2006 



. ' JP,2Q05-086030,A [DETAILED DESCRIPTION] 



Page 13 of 13 



1 3 : Chuck carrier robot 
14: Reference mark 
15: Illuminance sensor 
16: X bar mirror 
17: Y bar mirror 
18: X bar mirror 
19: Y bar mirror 
20: Wafer 

21: Immersion cistern 

22: Immersion liquid supply nozzle 

23 : Immersion liquid recovery nozzle 

24: Immersion liquid 

25: Immersion liquid charging line 

26: Immersion liquid recovery piping 

27: Immersion liquid feed pump 

28: Immersion liquid recovery pump 

29: Temperature control chamber 

30: Immersion recovery desiccation chamber 



[Translation done.] 
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* NOTICES * 

■JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** S ] 10WS the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 
[0078] 

[Drawing 1] It is drawing showing the rough structure of the aligner of the immersion method in the 
former. 

[Drawing 2] It is a flow chart explaining the flow of processing of the aligner in drawing 1 . 
[Drawing 3] It is drawing showing the time amount which processing of one wafer takes in the 
exposure area of the aligner of drawing 1 . 

[Drawing 4 A] It is drawing showing the configuration of the suitable operation gestalt of this 
invention roughly. 

[Drawing 4 B] It is drawing showing the configuration of the carrier robot which performs unloading 
of the wafer which conveyance to exposure area from alignment measurement area, exposure, and 
exposure processing completed, and a stage under loading of a substrate, alignment measurement, 
and an immersion drop. 

[Drawing 4 C] It is a control-block Fig. for controlling a device. 

[Drawing 4 D] It is drawing showing roughly the cross-section configuration of wafer chuck 6C 
(5C). 

[Drawing 4 E] It is drawing showing alignment measurement area, exposure area, and immersion 
liquid recovery / desiccation area. 

[Drawing 5] (g) is the chuck carrier robot in the alignment measurement area and exposure area 
which are shown in XY flat surface at drawing 4 A, alignment stage base 6B and the alignment stage 
6, exposure stage base 5B, the exposure stage 5, and drawing showing the relation of the bottom unit 
10 of an immersion drop of operation from (a). 

[Drawing 6] It is drawing explaining dropping processing of immersion liquid. 

[Drawing 7] It is the flow chart which shows the flow of the actuation for performing exposure by 

dipping concerning this operation gestalt. 

[Drawing 8] It is drawing showing distribution of the processing time which each step in the flow 
chart of drawing 7 takes as a timing chart which paid its attention to processing per wafer. 
[Drawing 9 A] It is a flow chart for explaining the processing about the decision of the plan of 
operation for controlling an aligner, and a pattern of operation. 

[Drawing 9 B] It is drawing explaining the configuration of the aligner linked to a network. 
[Drawing 10] It is drawing showing the modification 1 of a configuration of dipping the wafer 20 
used as the candidate for exposure in immersion liquid. 

[Drawing 11] It is drawing showing the modification 2 of a configuration of dipping the wafer 20 
used as the candidate for exposure in immersion liquid. 

[Drawing 12] It is drawing showing the modification 3 of a configuration of dipping the wafer 20 
used as the candidate for exposure in immersion liquid. 

[Drawing 13] It is drawing showing the example of a configuration of a temperature control chamber 
and an immersion liquid recovery desiccation chamber. 

[Drawing 14] It is drawing showing the flow of the overall manufacture process of a semiconductor 
device. 
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St. £ J* L , SSaiT^^y h 1 0^bi«T51x5S*«t!?3:^f t y^rttJS*t 
Sfc*^fitaft»ffiiJ«S:?T5o * > l^SJSS 4 0 3 I*xUrrtTlt(7)i)t® 
lJi5±t^TLfc«^!>3:^f^y^Sr N f jfe^r-^5^?)Slt®^ M ?t i£ [h] 4i 
^^v^-3 0 1 ( H 4 E Sr # m ) fc*iSt5fcftfcf t y^HSotf^hiatMSt 

[ 0 0 3 5 ] 

r. (O K , l*^r - 5 £ ftj ^ i" 5 I£ Ki frj $P 215 4 0 2 £ % ^ * y ^ 1R SI o # y b 1 3 Sr 

^Jit5«fS»«SP 4 0 3 tit, *B 5 l£ » f§ *r fT ^7-v?50fiIfti()h Jg i£ o # 20 

* h 1 3 toKWt k l,X ft *. Z> £ 5 * . 

[ 0 0 3 6 ] 

H 4 D tt . Z^^^*rvi?6C ( 5 C ) <a»rffi»;|**:«l»«lc»-*-|a-CS>5* X Z W ® 
l-H ttKl»RSrt LT^-So ^ x ^ f t 7 ^ 6 C ( 5 C ) tt , Sfift«f«R$J 4 0 8 ±^ 
£ ^ 2 0Sr««Fbfc«tl»'C, lTttA^tifc$Si4 0 9 {£ £ «9 , £7 2 0 ft b fc 

* IB fc: bT«ar*St*-CfcS »^^Sr««Fi-5 r £ #5 ~C # 5 0 
[ 0 0 3 7 ] 

6 . * ^ ^ £ , r 7 >f ^ y Mt sj x y 7 , »*x y r t*5^rtiSt5fc»oft ^ 30 

^«So*y Hco^TRWtS. H4 Bi:*^T, 1 1 fl?x^ 2 O ittfc iJi^f 
t3'^6C«:77>f^>Mffflxy7 (14 A#i) rt077>f^Vh^7 1 -v ? 6i^ftlS 
t«f ty#*aB#jx httS, 1 2tt77^^y Mffflxy7i:»*xy7 (H4A 

!?x/Nf t y ^B*xy rrt©B)t^7-^5|:ttiKt5:i^Tt 5, : I t\ 0 4 
B tfeltS 9x/Nft ^ ^ 5 C , f t y ^0^7 h 1 2ia 9 ft»Sftfc!>x/Nf 

t 3/^ t?t>5„ 
[ 0 0 3 8 ] 

7 7^f^ > httSIxy 7^bf 3ti!/ 7^©Kiatj3^T, f t y^HISn*^ M 2 40 
te> ±ao*S»lT^=s' h l 0^l7l:?x^f t 6 CSrfitftfcir, ffi » IW 

• «4 04tt«fc1t»*E>^Tte«V^ S8»©«T*ll»t5, «*«0*TaA*»7t 
5^ m&UmU 4 0 3 Ht , t^^*ao*j/ h 1 2 £ IE Kj L T , « « « *r }» L 
fc^^yN^-Y ^iB*^7-^5(:ft|&t5, 

[ 0 0 3 9 ] 

1 3 14 , i*»I^gTLf:?x/N^ft)^t^xAf 5C^I*xy7^f)« 

«^ihiir^^^^v/^-3 o l^mta-fs^+y^jftaiciTKy hti5o * ? 9 m s * 

# y h (11, 12, 13) f 2 , yv>>^«(44a, 45a, 44b, 45b, 44c 

, 4 5 c) ei8**Sftt»8, # ? y#©*Blr«IIPt« I i: fci y ^ *E J* 

« fl* ( -4 1 % 4 2. 43) £Mii;&ftt£^K]£^5::£7^-?t£ 0 £ x f + 50 
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tK v Y (11, 12, 13) , ^H*OiTBIIitiATi85, f***fEJ*«* 
(41, 42, 43) £: Z * ft t£ Jb , P£ T £ ^ T . * r- — (5, 6) ^x^f 

y t ( 5 C . 6 C ) tfi»t5fc»©ttlftfe«rfl5 r i*"C* 5. 
[ 0 0 4 0 ] 

< ^3t®^> 

B3fexy7rtoR*^r-v ? 5(C'?x^f ir 5/^6C (KT, ® 3fe ^ y T »c *3 v> x tt , 
f!)x/Nf t 7^ 5 CJ £ ~T & 0 ) 3ft* ir ^ b * tl Z> t , t y ^ 5 CCRltbht 

v^ISt yf{c l 5 tc J; 9 . BJtfltCf 3t*oI« 5 ^ i/-^ a ^ Sti, =¥ * !J 

^u-^a k ± vmiE£fttcm?fc3t&mM£tiz> ( 1 , 4 o 1 ) 0 ( 

JSJS) £ SB W L T V> 6 x i/f^/^ftRLT^^f^Mf-^ (JPfCjfc:*^ — v 5 ) 2 10 
t *? =■ ^ ( S « ) 2 0^^^i"^^^^^-v ? 5^|l]^L^^^»if^Srb, r o^MIri 
IT, U^^/i-ii(D^3t^^^-->'^:ft:^ T >^^^2 0±^fe^U N j7X/N2 0©^ICi* 

£ *x fc u ^ h a* m * * *t 5 o 

[ 0 0 4 1 ] 

^5t*ij«gP4 0 6 ( h 4 c ) tt . mfezn^myt^i*, « * tf . ji^t^x*, 

[ 0 0 4 2 ] 

BJt&I^lHTUtBjt^f^^Slj:, IE»ffiJWa54 0 2<&f&J*Ptf>T. ^ 3t * f — -< 
•r^ 5 B±©I£©tttK»tti mit^T — 5 {4 S & tf> 55 T t£ I- , ft y^f^o 
#^ M 3fl^Af t ^ 5 Clrfflfif Lt, t 5CSr#tH 20 

I, tftSHJRKlft - 3 0 1 (0 4 E) i:!>xAf-t^ 5CSrl8St5, 

[ 0 0 4 3 ] 

[ 0 0 4 4 ] 

< ft fls — >Jr>^> 

15 (a) ^ (g) ft, XY^SftfC&V^, H4Al:*t77^>yHf»x!)7 
St/f *xy 7l:*5lt5f t y h (11, 12, 13) t . T^-Y^^h^ 

— 6 B , T^-f^Vb^f — >>6. S3t^r-^^-^ 5 B, I3fe^f - ^ 5 

[ 0 0 4 5 ] 

Si*. B 5 (a) rfi, f tJ/^HaP*!/ M 1 Ki H^^f t 6C#77>f 

^ y b ^ r - 6 C t y f ^ tl, f y^UliSnS y h 1 2 J: «9 x f- t y ^ 5 c tfi 

® 3fc * f - 5 lc h^ttfc^HSSr^b, # * x - tt *s — A # v- 3 v ^ b T 9 -f ^ 

> b ft i , *3t«!fS(D^:«)^, t*b^*LatyiJK»i(iSrBifti-5Ci:36S"t?*ao 1 ^ ^ y 

7 7 7 ^ ^ > h ff SJ * C , f6*Ol^xy7(C^VNT N I3t^l^ff 5 r ^ ^ 5 O 

a 

[ 0 0 4 6 ] 

0 5 (b) T? N TyJJlshX'r — v ! 6(^#i||$ttfc'>^^^2 0-^^C>F^'LT, 7 7 W 40 
^vbffjWatf^^-^^'tfjHSrfi 1 ?*:*^, f SfflSS 4 0 2 ft 7 7 ^ ^ F x f - 
6 Sr#J»br9f3e<OW-jHffi«fcr?>f^ V ^fetftftU^ 7 9 -f t< V h * = 

{c ft 5 - t i>> h s T 7 << * is b th SO ffl *i v^ T tt , SSS?:lTf f C77-f^v 
[ 0 0 4 7 ] 

— * , m % =■ V t ic *5 v> -c « , 75-f ^ y Mfl#l*7 ^jft^^fiST^nfc^^^ 
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■b * * t\ is ^ f ^ ±<omyt * - ^ V =r. ^ ± \z & & L , ^x/N^fs^l^^tt 

fcb-^^b*riS*i"i«**Ds3a^lttf*ix6o 05 (b) Hfeit 4 7 7 >f ^ > MtS! i 8 

36toatttffi^jLTitni-5rfcas^iiBft*fta'e*>9, ( 4 o 1 ~ 4 o 4 ) so* 

i*$i]«SfP4 0 5 ii s rcoafeyij&asr^n-rsfc*^, ^ v * as at o # y b ( 1 1 , 1 

2, 13) , T^-f^^b*^ — v*6. it 3t * - 5 , Sg»lT^=y F 1 OO^Tl 

J 7©ftl«sftistj5it5ftit:i|i| - i^i^J: 5 (5 , 6. 10 

. 11, 12, 13*?) ?:SJ»t5o 
[ 0 0 4 8 ] 

2fcfc. 0 5 (c) [17 7>f > ^ htt»Rff»3tfti*»7LtttttS:*Ltj3 5 , KM 10 
ffl»S 4 0 2(«IS^^^^f t ^ ( 6 C . 5 C ) Zttl^tl^^yfrnrnvTSy 
b 1 2 , 13tiD0iRt5fc»K, BfJSCfilKT^-f^yh^^ - 6 . « jfe * — 

[ 0 0 4 9 ] 

05 (d) tt . f iry^iSosKj; h 12, 1 3 thf ti©x y 7"C, tf « *& S , 85 

* «k 3 * $r A> i£ $ ^ * 2/ * 6 C , 5C*r*B»Lfe«««:*L"CV^«- -©ttH^bf 
t y ^•iSnsSy b 1 2 fit , 6 C S:«[S»ITi = y b 1 0 <7) it T ffi fi £ 

y T ^ , *f $t 0 i& . ft*xy7fc*3lt5f t>^3 0 ll:*St5, 

[ 0 0 5 0 ] 20 

r <D t # . ft y ^ftSnaRix M 1 |i, If L v> !? 2 0 - 3 S:«^fc ^ x a f ^ 5, 

^ 6 e ^ffi)tLt^§ 0 «SJ»S 4 0 3(4, (A 4> ffi « «S (401, 402. 404. 4 
0 5) £ il f S £r U T , fife <£> IB Wi fit « (5, 6) . ^iStlT^^ ^ f (10) , B 5fe & 
IS (Is 3, 401) ^PljfflLfc^^^N (20-1, 20-2. 20-3) <£> n — -7* ^ 

[0 0 5 1 ] 

05 (e) »C *5 «t * tt -C . 9x/Nf^ y ^ 6 C I- » L T 5 «S » » T S: 0 
6 £r ffl ^ T tfc 0J1 -f 5 Q 

[ 0 0 5 2 ] 30 

0 6 ( a ) tt , T 5 -f * V b ft W ffl « *5 V> T , f t ^ *8p # y M 2 

6CSrffi«f LfcjRK8S:*Urfc9, 06 (b) J4 % »' jft « j* T ~ 5/ b 1 OcoiST 
i^t Lfc^x/Nf t y ^ 6 Ci:MlT$gi^ITJti4«i*^lti/^ 0 * 2/ ^ 
tSSo^y b 1 2(Z)ffi«*ae)S:ffl#-f**iS«l»ffl4 0 3 i: ft » $0 ft 35 4 0 4 14 ffi 2 *c ii 
« «r L , Rl« Lfc»J«i*fTt5 - i 5. f t y ^ His o # y M 2 ©ffilft »* 

TluS^v^t, Bft©«t««ot 1:, tt»*WtBEa*$ix (4 1 0. 4 1 1) , a&^«3 
0 Sr^ ITjKgjKlT^xo/ b 1 Ot^^^S^^*^^^^ 5/ ^ 6 C S T $ ft 5 o £ ^ 
^2 0 - 1 oJbffifcttJBW*** 1 K±0)*S«*-)6o8SSrt)O t»fcSftS. 
[ 0 0 5 3 ] 

^ IT, 06 (c) l^t±5l^ «aft^ftA$llfc!>x^f^ 6 Ci^ ^ ^ y 40 

b 1 2Ki9l3t3:J7rtl:*jSSn, B 36 * ^ - 5 _h ic 1? 5/ b £ *i 5 0 

[ 0 0 5 4 ] 

B * * 7 1 — ^5±Kty b jSftfc!?x^f t y?6C (04 A(^)5 C^ffiStSo ) 
. KJfe^f^y 5 ottlftftCi 9 Z*|p]Oi« S*H»Stt, 06 (d) ic^t j; 5 l:> 
«/bS»^^X3 ©t»Si !>xyNftj/^6C ( 5 C ) ±coB3t*tft±:fc5*^^2 0 

J: 5 * ft i: . ^g(c±e>^V>*ffi < >rT*^LVNi:{R^L7t«^^*3V>r, [13 — «E « fl> 3fe SS 

^CDJlJf^ ( n > 1 ) «^it5 fl CI *W4 , t£*0&J^3fe^^^P^n£fc (NA) £ Jg #t ^ 
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[ 0 0 5 5 ] 

tft SB 3: El 5 (f) ci i , iTt^IS^^^x^fty^sciili^T-^s^^, 
f ty#*SB*y H 3i:i9 t iSiREIiRftJilf t 3 0 l ^**Sti5e * 

> R}|«isj|TSnfc!>i^f t 6 Cfi, jfe©9x/NBjfeii:LTf+y^*Sn# 
y h 1 2 IC«t 9 »3t^T-i^ 5 tt y b $tt5o £ , f y ^ j^S o # y b 1 1 C i 5 

[ 0 0 5 6 ] 

^ L T , 0 5 (g) l:fc^T, RS**«TS*ifc!?xyNfty^6CiSB3t^f - ^ 10 
5 5/ hShSi, K SJ 3HJ #P §P 4 0 2 ^I3fe^r - 5 ^SJ« Ltf)tx y 7 ^ CfcMt 

ft^H eSry^^yf^f-^ett^SiiSk, B»«»aS4 0 2 B75>f ^ 
>- h ;* 7 1 - 6 S:SJWt"C77 / f ^ V h tf S!l y 7rtte»tt*fh«atoS©fc*teT9'f^ 
V h^7 t -^6<D»lbi:ffi«St«>S:*J»"t*«o 
[ 0 0 5 7 ] 

*aao— *^»f^Sra*ffilfc*5»t*»-fr ( H 2 . 13) £ it IK i" 5 1t , :7 n - ^ ^ — 
hRtf^x^ lftfcfc ? (D j&MKm S b * ^ ^ V ^ ^ ^ — b^I^t5^g|7S^i8 

<£> J: 5 te * 5 o 20 
[ 0 0 5 8 ] 

[ 0 0 5 9 ] 

* m m » a k ^ a> 5 m % m e * tt rf , i7i:^t^i^ 77^ ^ ^ Mti • 7^- 

*^W-fflfcBBi-5*D!a (S703) £ , B * fc: BB 5 « (S704) £ s 2 o 0 x y 
TH^lttt^liteit S r t t?, fclfcBt 5*WSrfi»t5 - i: * RTIBi ft*. - *x 
h 2o©j6IS:jf!MlilT5 fc I- tt > ^^^XT**^'^-* ^ ^ t£> i£ i£ 

£ II HQ ( S 7 1 0 i: . S71l£:tfS712, S713) t ^ « L t ff 5 ^ S ^ ^) , 30 
^ 3 <7) ^ L iJ& ^ 11 « X *HlSJgffiO*-&, S 5t 

^ ^ — v> 5 , T^-r^Vh^T" — ^ 6 , f t y ^*iSo*y F (11, 1 2 N 13) / « 
SffiST^^y HO, fc<tl5**t^t^l(if^*ra^*^Sfcfe^*JWSB (4 0 2, 4 0 3 
. 404) J: 9 , (S70 1) £ * /n ^ * ^ ( 6 C ) t«*Lt 

(S702) N 77^^ VMI-a- 7* - # * ft SO £: ?T l> (S703) , IISIT ( S 
7 0 4) , ^1X1*^1 (S 7 0 5) £: Jfe L > •3fei&a*saF^yfl>^^2 0«r«i*i-a 

706) , &m (S707) % , ^^^^^^HHR-r^ ( S 7 0 8 , S709) 0 
[ 0 0 6 0 ] 

B8©^^?y^ft-M;:*3V^, *^iON+ ift|(D^xA^77^^ v M+SJ 40 
7t««t5ftlfc ( S 7 0 1 . S702 : y /StttB 7 $: # 1 © r t) , It 

Pj^a^^/^^Ntjcg^^zn./N^T^-r^ v is w- ay 3i y r b m % =■ v 7i:igt5^i 

( S 7 1 1 , S 7 0 4 . S7 12) t % H 3fc » 3 «F * ^ N - 1 ft g CO * a: * , £ * y 

T^b^a^iEiifcK**^-*^^-- 30 l^^^i-rs^s (s 7 i 3) t . « jw l * 
co tw # ic ± 9 afe w ic a $ n % . 

[0 0 6 1 ] 

Hi35fcIt5l»IB©HiafeH8-i:tJ:8, ^Xlloft^^^^tg^Jz^^^-r^b 
[ 0 0 6 2 ] 

* ; ElSco^-f^V^^-^ — h K *3 V> t , N ft @ O ^ x ^ I: fjt t 5 0f ffl N 50 
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'S o 

[ 0 0 6 3 ] 

^ <z> #> , »t©±#«(ftUB4. 0 5 14, |9Ai:*t±5*7n-f t-Ka*), £ 

(4 0 1- 4 04. 4 0 6. 4 0 7) Oti^^^frWfC^J^Pi-^fc^^^^V^^ 
/& L , :©^9>'feifctJ:5t#»!i»B*#»ftll(*fc*ftt5. « x. tf , * y zf 

s 9 o i xc » v> r , ^x/nh-^x^, k * * w. ( s » * <» m at * ) ft±r<0»**#a*Rft 

$ tl5 t > 4#IM*l|i4 0 5li, 0 4 C M ^ 1" # ffrj » £|5 (40 1- 404, 406, 40 
7) fc»#1-Sttft£:/9>' felAjr^riT 1 , felB^^&U 2Tfcil:t§ 10 

, 4ff ) £r £ L (S902) , rnSrgl"fC*B«ia (401—404, 406, 407 

) tt . ^ry/S 9 0 2 ti^^tifclf ^7y[^v\ *flc«ft«B»«r*fri-6fcft<0 
A # ( « *. S\ «L a A S: B# Pfl T 1 "C m m i" 3 fc » fc , ;* y - v> £ K ft i" 3 a* , ftfc m * 

[ 0 0 6 4 ] 

Z. <D & o KM 9 A <D mmi* , @ 9 BiC^f J; 5 ^ y b!7 ^ ^ 9 0 0 Sr^Lt*«« 

Jg £l « 9 0 5 <k , t#$HP» 4 0 5 #ifl«rLT, • 3t«BO»«£:/9V J ^#fW 

ftftlff/^-y^f-^ i utSfiLTBtt5rit-e#5. £ H ifc <7} H ft » « 
(9 0 1-9 0 4) ^?)454l7^ ^Cfc^r, #«5teKe^»f£^7:' j ^«-»3te£ia 
z &mmu<o Mrittowtft'* * — > i: y*— f t i.x mm&mmm 9 o 5«>b8*iT 20 

[ 0 0 6 5 ] 

^Mffflatf»*&ii, £r & #1 K: ff 5 £ £ as pf ft £ ft 5 , ^^8«*l: J: D , B ft S B 
[ 0 0 6 6 ] 

* , * * Ift » ttfc a* 5 * »*JSIttt, SSilT^^^ h l 0S^Eiil4 1 

o, as fi ©j « a 4 i i. a s »j » is a 4 1 2 ^ , B3te^yTi*3£A^<E> *»KEit 

[ 0 0 6 7 ] 30 

<l»«l> 

B*»*ift«!>^^2 0& tt«iSK«1-*J5fc©*»«i*, 12 1 0 tc i~ „ * Sfi » 1!i 

KfcV^T^Lfc«* ( 0 4 A : B 4 A i B - © # If f J tt t 5 i*S* t B L t 

^Sr**«-e*i-«riiS:*LfcdS, ;t tf , B * * r- - ^ 5 & ft U m « * BS * fc £> 

CStiHLtt) ^ (om, *m«*Ta = y b l OBttSKflT 2 l©*»**fr 

5 i 5 ki , « a »j #p a 4 o 4 j: r> u n s n £ . * % m 1 -e « . ^ * ?s a « £ m ft ^ y 40 

TftCfft^^ ^ lift^^^^SCiSTt^^^Ki^ HI ^ fig K it 

[ 0 0 6 8 ] 

< g 0fl 2 > 

IX»*ift5?x^2 0tS**l:J:5»tia©X»fl2fc, Hi 1 K ^ 1~ . S 
ffi^^^9(^{4, ^Il^r ^x/NCftl&f^t^OiSii^^yy 2 7 ^glttio ?) 
, ***««if 2 5t*LtjS»*««>'X;V2 2*&t*x9 7l:ty hJilt^S 

*ji&**b*:*««tt«a*iaiRy^^2 3 b . laisKEt 2 6£t^l-c?£sm[h]iix 

#^^■2 8 1^ <t 9 BiK (SS»* 9 HSJ H5o 50 
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[ 0 0 6 9 ] 

* ^ » to 2 -C f4 . K3to»*i*6»^o*Sr?K*?S^J:0a-rri:-e % * 3^ ± flc & 
ffi a m ± 9 S f 31 16 » *B K it T s **fcKi-S"»IB*r«*{ki-5r4:^^riBfc*a. 
[0 0 7 0 ] 

< gEffim 3 > 

m y TIC ^x/N^ftl&LTV^c^, H3 1 2l:/Tt±5l:B3fc^r-v ? 50t77^>vh 
* x — 6 0 a* % Sil:7 7>f >^MHBa:y 7J:«*xy 7i©BS:8lit5J; 5 
TUl/\ 10 
[ 0 0 7 1 ] 

0 1 2 (a) tt % «a*0«*&fclE]iR»cHi-5*fiRSrHl 1 ^|»« 2 LfciS^) 

46 co « j& t , oa-&*ttrttKBR«six«fc<z>-ettft<, 0U x. « , eb 1 2 ( b ) ^ ^ £ n 

5 i *s 9 , 77-f^yhffiJ^y7^f)i*xy7^77^^>'f^T-^6 0 & # n £ 

•it 5 IS t , ii«fiT^-y b 1 0 . r^-f^^h*^ — v*6 0±.<D$^^^v*y# 

6 0 ciuS8!SS:i(iTt5 i 5l-ttt 

[ 0 0 7 2 ] 

5 0 £ , SfSlc#J y 7IBS:»»t5J: 5 ttfiii-C, f + y^*Sn*y M 2©» 20 

[ 0 0 7 3 ] 

< X ^ #<J 4 > 

iizEoUlf I, ft J:t;f f i l - 3 (cftv^t, »»tttt*WO»«±*fttf*»*<0 
»<k liJ:51S±#3i^at L T , T 9 -f ^ > hit ffl x y r a t/R3t x 9 7 ft It 5 ®I 
fc3t»Si-«#fc#|»i-afc«>K, 7?^>> Mfffl^y 7t«3txy 7 4:l|RShfcflS 

WR^ra£bT<z>fflW^^:'>'<— 2 9rt{cRtt, * fc , ^g^^^-iiite^yr^^g^ 

EiKIS*^-*:^— 3 0lrtlcRtt. t&W^^^'*— 2 9£K|«i-5w£KJ:»?, igi 

( H 1 3 ) o 
[ 0 0 7 4 ] 

<^^^^/<^ ^ <£> S it > 

&fc:±Sebfc**iS11«r*UJII Lfc¥**7*'W:*<0a«it:/n***K§l!i-5. Hi 4 « 
) ¥ » # 7* ' W *<D[I]|i&RffS:frft 9c * y -y ^ 2 (83t*J»r - ^ f^S) "C H: R if 

[ 0 0 7 5 ] 

r- y ^ 4 ( £ :/ n -fe ;* ) (lilg i If tf ti, JifBffljRLfc-v^^ir^^^SrfflVNT. 40 

y y^7 7>f atfcJ:oT!>x/Nj:tSIBo[l|RSr»fi!lt5 Q #: <0 * *r y ? 5 (l^4t 

I S -C *> D , Ty-fe^^/yXS ( ^ v- V ^ , # V ^ ^ V ^ ) . /<j/ir-yy^Ii 

jx ^ it A ) So®4ti6^^tp 0 * y * r 6 ( « * ) -ett^^^^s-ef^asiSixfc^* 
ft^'W^tf^/SU. r tt £ a ?t ( * ^ y 7 7 ) -r 3 Q 

[ 0 0 7 6 ] 

iE^f ©^x/n7 p p t^|j:«T0^7y T'^f t5, ^^^^SffiSrKfb^it 

5 * t 8, * :/ . ^Atii:i6iiiHigt5cvD^7^, $ ^ ^ ± \c mm * m m x 
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- v & u * b&ai*^s/:7'&<D?^^t;:te^i-5ifft;*7 L s/7'\ sjt^fj'y-efijti- 

[ 0 0 7 7 ] 

* » W «: . IlS^ffl^fcljtSf <Z> 8 ft e <E> M #P ft £ fU JB -f -5 r £ # T- 

# -5 o 10 
[ HI ffi co fffl ft k m ] 
[ 0 0 7 8 ] 

[ 0 1 ] tt#fcfctt5tt»;£S©«ft§S11©«l*ttfc*3i«:*i-B^fc5. 
[HI2] mi l^(tSSI)fegf©«iirogti^tiet5 7n-ft- htfc5„ 
[HI3] ilOg3tlf©f3ti!J7rtl;feV^TlftO!>x^©j I !!.I|;gt5S#f|J r ^t 
12 t? fc -5 „ 

[ 0 4 B ] S«<Da-7 ? ^V>/,.T7'1'y^htfaiJ, ^ $j fig T . T^-r^Vhf+SiJ^y 
Tri»bSft3ii>T — CDjgili. m ft , ^*«1^^7Lfc^3:^(07yB-7 ? ^>^^ff5 
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